Sound installation & self-listening by Mott, Iain David
University of Wollongong 
Research Online 
University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 
2009 
Sound installation & self-listening 
Iain David Mott 
University of Wollongong 
Follow this and additional works at: https://ro.uow.edu.au/theses 
University of Wollongong 
Copyright Warning 
You may print or download ONE copy of this document for the purpose of your own research or study. The University 
does not authorise you to copy, communicate or otherwise make available electronically to any other person any 
copyright material contained on this site. 
You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 
1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 
without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 
their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 
may impose penalties and award damages in relation to offences and infringements relating to copyright material. 
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 
conversion of material into digital or electronic form. 
Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 
represent the views of the University of Wollongong. 
Recommended Citation 
Mott, Iain David, Sound installation & self-listening, Doctor of Philosophy thesis, University of Wollongong - 
Faculty of Creative Arts, University of Wollongong, 2009. https://ro.uow.edu.au/theses/3192 
Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 

Sound Installation & Self-listening
A thesis submitted in partial fulfilment of the 
requirements for the award of the degree
DOCTOR OF PHILOSOPHY
from
UNIVERSITY OF WOLLONGONG
by
Iain David Mott
Faculty of Creative Arts
2009

Thesis Certification
CERTIFICATION
I, Iain David Mott, declare that this thesis, submitted in partial fulfilment of the 
requirements for the award of Doctor of Philosophy, in the Faculty of Creative 
Arts,  University  of  Wollongong,  is  wholly  my  own  work  unless  otherwise 
referenced  or  acknowledged.  The  document  has  not  been  submitted  for 
qualifications at any other academic institution.
Iain David Mott
23 October 2009 

Table of Contents
Abstract............................................................................................................................... i
Acknowledgements...........................................................................................................iii
Prologue ..........................................................................................................................vii
Chapter 1 Self-listening......................................................................................................1
1.1 Introduction.....................................................................................................1
1.2 Sound of the body............................................................................................2
1.3 Sound of gesture..............................................................................................3
1.4 The resounded self...........................................................................................5
1.5 Sound imagination and interior listening.........................................................6
1.5.1 Inner speech...........................................................................................7
1.5.2 The musical imagination........................................................................8
1.5.3 The enigmatic inner-voice....................................................................10
1.6 Self-listening as mediated by technology.......................................................11
1.6.1 Voice phantoms....................................................................................11
1.6.2 A suggested-self...................................................................................12
1.6.3 A sonic Venus de Milo..........................................................................14
1.6.4 Mapping movement.............................................................................16
1.6.5 Listening in motion..............................................................................19
1.7 Emotion and signification..............................................................................21
1.7.1 Apollo and Dionysus............................................................................22
1.7.2 Signification.........................................................................................24
1.8 Listening and sounding in the environment...................................................27
1.8.1 An acoustemology................................................................................28
1.8.2 Echo and Narcissus..............................................................................31
1.9 The voice in the mirror..................................................................................36
1.10 Summary.....................................................................................................40
Chapter 2 Modes of Experience.......................................................................................43
2.1 Introduction...................................................................................................43
2.2 Acousmatic sound and music.........................................................................45
2.3 Reduced listening..........................................................................................46
2.4 The Schaefferian listening modes..................................................................49
2.5 Acousmatic music, acousmatic phantoms......................................................53
2.6 Indicative listening relationships...................................................................55
2.7 Schaeffer's listening modes on-screen...........................................................60
2.8 Michel Chion on sound, screen and space.....................................................63
2.9 Some other perspectives................................................................................70
2.10 Reciprocity..................................................................................................72
2.11 Lygia Clark’s “relational objects” ...............................................................78
2.12 Towards sound installation..........................................................................90
Chapter 3 Gesture to Synaesthesia: Two formative works................................................93
3.1 Introduction...................................................................................................93
3.2 The Talking Chair..........................................................................................96
3.2.1 Design fundamentals............................................................................97
3.2.2 Spatialisation & interaction..................................................................99
3.2.3 Sounds of interaction..........................................................................110
3.2.4 The Talking Chair reformed...............................................................112
3.2.5 Audio and video documentation.........................................................117
3.3 Squeezebox..................................................................................................118
3.3.1 Early inspiration.................................................................................119
3.3.2 Design development...........................................................................120
3.3.3 Interactive mechanism........................................................................122
3.3.4 Graphic design...................................................................................124
3.3.5 Interactive sound................................................................................126
3.3.6 Audio and video documentation.........................................................129
3.4 The foundation of an ongoing aesthetic.......................................................130
3.4.1 The Talking Chair...............................................................................130
3.4.2 Squeezebox........................................................................................134
Chapter 4  Installation Conception & Design.................................................................137
4.1 Sound Mapping...........................................................................................137
4.1.1 Aims...................................................................................................138
4.1.2 Broad concept....................................................................................139
4.1.3 System overview................................................................................141
4.1.4 Audio hardware..................................................................................143
4.1.5 Structural overview of music programming.......................................144
4.1.6 Staging & environment......................................................................146
4.1.7 Sounds and interactions......................................................................148
4.1.8 Audience participation........................................................................151
4.1.9 Additional exhibitions .......................................................................151
4.1.10 Audio, video and visual documentation............................................152
4.2 Close............................................................................................................153
4.2.1 Overview............................................................................................154
4.2.2 Process...............................................................................................155
4.2.3 Installation design..............................................................................157
4.2.4 Show control......................................................................................158
4.2.5 Exhibitions.........................................................................................159
4.2.6 Video and visual documentation.........................................................161
4.3 Summoned Voices.......................................................................................162
4.3.1 Aim....................................................................................................163
4.3.2 Development overview......................................................................164
4.3.3 Installation design..............................................................................165
4.3.4 System design overview.....................................................................167
4.3.5 Database design and audio analysis....................................................173
4.3.6 The Eindhoven exhibition..................................................................178
4.3.7 Audio, video and visual documentation..............................................181
4.4 Zhong Shuo.................................................................................................182
4.4.1 Beijing and Chongqing, installation and technique............................183
4.4.2 Brisbane and Shanghai.......................................................................186
4.4.3 Audio, video and visual documentation..............................................186
4.4.4 Additional documentation..................................................................187
4.5 O Espelho....................................................................................................188
4.5.1 Introduction & overview....................................................................188
4.5.2 O Espelho by Machado de Assis........................................................190
4.5.3 Installation design and visual illusion.................................................192
4.5.4 Dramatic elements .............................................................................201
4.5.5 Sound system.....................................................................................204
4.5.6 Exhibition and the scheduling of events.............................................207
4.6 Coda............................................................................................................207
Chapter 5 A Personal Practice in Self-listening..............................................................209
5.1 A Map of self-listening................................................................................209
5.2 Sound Mapping............................................................................................211
5.2.1  A gestural legacy...............................................................................211
5.2.2 The environment, movement and self-listening..................................215
5.2.3 Listening behaviours..........................................................................219
5.2.4 Towards human concerns...................................................................220
5.3 Close – the suggested self............................................................................220
5.3.1 The null extension..............................................................................221
5.3.2 Breath and life....................................................................................223
5.3.3 Touch and reflex.................................................................................225
5.3.4 Unconscious associations...................................................................228
5.4 Summoned Voices & Zhong Shuo...............................................................229
5.4.1 Calling the dead.................................................................................230
5.4.2 Echoes and mirrors.............................................................................231
5.4.3 An inner voice....................................................................................232
5.4.4 The coherent Zhong Shuo .................................................................233
5.5 The inner voices of O Espelho.....................................................................235
5.5.1 Beyond Close.....................................................................................236
5.5.2 Inner and outer-sounds.......................................................................238
5.5.3 On mirrors..........................................................................................240
5.6 A final statement on the installations...........................................................241
Epilogue.........................................................................................................................245
Appendix A Sound Mapping Technical Explanation......................................................251
A.1 Power..........................................................................................................251
A.2 GPS.............................................................................................................252
A.3 Motion Sensing...........................................................................................255
A.4 Data Communications and Processing........................................................259
A.5 MIDI Parsing..............................................................................................261
A.6 User Interface and Operating Modes..........................................................263
A.7 Mapping Algorithms...................................................................................268
A.8 Routing.......................................................................................................270
A.9 Overview of Regional Algorithms..............................................................272
A.10 Physical description of regional zones......................................................275
Appendix B Example C Code from Summoned Voices..................................................279
B.1 Centroid function from the external spectral. .............................................279
B.2 Peak detection function by Miller Puckette.................................................280
B.3 Dissonance function from the external spectral. .........................................282
Appendix C  Zhong Shuo (People Say)... ......................................................................285
Appendix D The Mirror by Machado de Assis ..............................................................295
Appendix E  O Espelho example vignettes.....................................................................301
E.1 Diva and Loser............................................................................................301
E.2 Acousmêtre.................................................................................................303
Appendix F Additional images from exhibitions............................................................307
F.1 Sound Mapping...........................................................................................307
F.2 Close............................................................................................................312
F.3 Summoned Voices.......................................................................................315
F.4 Zhong Shuo.................................................................................................317
Bibliography...................................................................................................................319
Figures
Figure 2.1: The four Schaefferian listening modes...........................................................49
Figure 2.2: Memória do Corpo - affecting sight and hearing............................................82
Figure 2.3: Memória do Corpo - rubbing thighs of weighted body..................................84
Figure 2.4: Memória do Corpo - vocalising through tube.................................................85
Figure 3.1: The Talking Chair in 1994 (photo Peter Welch).............................................96
Figure 3.2: The Talking Chair design detail......................................................................97
Figure 3.3: Vitruvian Man - Leonardo Da Vinci...............................................................98
Figure 3.4: Marc Raszewski in early Talking Chair prototype using Atari.......................99
Figure 3.5: Jim Sosnin at La Trobe University with early wand prototype.....................100
Figure 3.6: The Talking Chair at the Linden gallery - 1994 version...............................101
Figure 3.7: 1994 Talking Chair instructions...................................................................103
Figure 3.8: Mixer inputs and outputs..............................................................................104
Figure 3.9: The Talking Chair detail...............................................................................105
Figure 3.10: Input channel attenuation and reverberation routing..................................108
Figure 3.11: Attenuation with distance...........................................................................109
Figure 3.12: Zones of interaction....................................................................................110
Figure 3.13: The Talking Chair - new interface - detail..................................................112
Figure 3.14: The Talking Chair - ultrasound cone..........................................................115
Figure 3.15: Response patterns of transmitter.................................................................116
Figure 3.16: The Talking Chair - new interface showing alignment tube.......................117
Figure 3.17: Squeezebox - 1994 (photo Ross Bird)........................................................118
Figure 3.18: Membrane sketch.......................................................................................119
Figure 3.19: Squeezebox - sketch...................................................................................120
Figure 3.20: Squeezebox at the ether ohntitel gallery in 1994........................................122
Figure 3.21: Squeezebox sensor-pair detail....................................................................123
Figure 3.22: Piston and loudspeaker placement..............................................................123
Figure 3.23: Squeezebox - distorted torus on black background....................................126
Figure 3.24: Graphic visible through reflective semi-silvered glass...............................127
Figure 4.1: Victoria & Constitution Dock, Sullivan's Cove............................................138
Figure 4.2: Sound Mapping - Sullivan's Cove 1998 (photo Simon Cuthbert).................139
Figure 4.3: Sound Mapping - communications overview...............................................140
Figure 4.4: Sound Mapping - sound module contents....................................................141
Figure 4.5: Sound Mapping: flow of communications...................................................142
Figure 4.6: Sound Mapping: structure of program..........................................................144
Figure 4.7: Dimensions of movement.............................................................................144
Figure 4.8: Sound Mapping: user interface.....................................................................145
Figure 4.9:  Publicity photo with Aurora Australis (photo Simon Cuthbert)...................147
Figure 4.10: Sound Mapping - incognito amid tourists..................................................148
Figure 4.11: Close - video still image (video Justin Brickle)..........................................153
Figure 4.12: Close storyboard detail...............................................................................155
Figure 4.13: Close: installation schematic......................................................................158
Figure 4.14: Close at Black Box.....................................................................................160
Figure 4.15: Summoned Voices - Eindhoven 2003.........................................................162
Figure 4.16: Summoning Stones (elevation)..................................................................165
Figure 4.17: Summoning Stones (plan)..........................................................................165
Figure 4.18: Summoned Voices: proposed design (elevation)........................................166
Figure 4.19: Summoned Voices: proposed design (section)...........................................167
Figure 4.20: Summoned Voices - free standing plan view..............................................168
Figure 4.21: Summoned Voice: schematic overview......................................................170
Figure 4.22: Burst analysis table of database..................................................................174
Figure 4.23: Installation centred in concourse................................................................179
Figure 4.24: High-school students visiting on study trip (video Marc Raszewski).........180
Figure 4.25: Zhong Shuo kiosk in Chongqing................................................................182
Figure 4.26: O Espelho: elevation drawings...................................................................195
Figure 4.27: Pepper's Ghost illusion...............................................................................196
Figure 4.28: O Espelho - plan drawing...........................................................................198
Figure 4.29: O Espelho loudspeaker configuration.........................................................205
Figure 5.1: Map of self-listening characteristics.............................................................210
Figure 5.2: The mirror and the I-voice in Psycho...........................................................238
Figure A.1: Sound Mapping - odometer measurements..................................................256
Figure A.2: Sound Mapping: sensor unit schematic.......................................................258
Figure A.3: Sound Mapping: data processing unit..........................................................259
Figure A.4: Sound Mapping: user interface in "Model" mode........................................265
Figure A.5: Sound Mapping: regional algorithm edit window........................................267
Figure A.6: Sound Mapping: data monitor window........................................................268
Figure A.7: Sound Mapping router.................................................................................271
Figure A.8: Sound Mapping: basic structure of regional algorithms..............................273
Figure A.9: Sound Mapping regional zones...................................................................275
Figure F.1.1: ICAD 2004 – outside Sydney Opera House..............................................307
Figure F.1.2: Ars Electronica - Linz...............................................................................308
Figure F.1.3: Extroverted participant..............................................................................308
Figure F.1.4: Improvised duet.........................................................................................309
Figure F.1.5: Noise complaint........................................................................................309
Figure F.1.6: Jim Sosnin leading group to fountain in the Hauptplatz, Linz...................310
Figure F.1.7: Steam-crane and drawbridge, Sullivan's Cove...........................................310
Figure F.1.8: Cobble stones and tram-tracks...................................................................311
Figure F.2.1: Close - video sequence (video Justin Brickle)...........................................312
Figure F.2.2: Dashanzi International Art Festival...........................................................313
Figure F.2.3: Queensland Art Gallery.............................................................................314
Figure F.2.4: Queensland Art Gallery.............................................................................314
Figure F.3.1: Rear cabinet of white door........................................................................315
Figure F.3.2: Green door................................................................................................315
Figure F.3.3: Plywood-rear detail...................................................................................316
Figure F.3.4: Intercom and instruction plaque detail......................................................316
Figure F.4.1: Beijing installation....................................................................................317
Figure F.4.2: Beijing interior..........................................................................................317
Figure F.4.3: Chongqing interior....................................................................................318
Abstract
This  thesis  is  an  exploration  of  listening  behaviours  in  the  context  of  sound 
installation  art.  A concept  of  self-listening is  developed  by  the  author  to  describe 
behaviours  that  direct  the  listener's  attention towards him- or  herself.  The concept  is 
derived  from an  investigation  of  a  common thread  found in  diverse  areas  including: 
acousmatic  music,  acoustic  ecology,  cinema  studies,  phenomenology,  the  visual  arts, 
psychoanalysis, literature and myth. Self-listening is used to analyse and evaluate seven 
works of sound installation which form the corpus of creative work by the author. The 
concept is also presented to contribute more generally towards an aesthetic understanding 
of  other  sound  installations  and  other  compositional  forms  beyond  the  documented 
projects. The author's sound installations include both gallery and outdoor projects and 
use diverse technologies. Spanning a period of a decade and a half, they include:  The 
Talking Chair, Squeezebox, Sound Mapping, Close, Summoned Voices, Zhong Shuo and a 
work in progress entitled O Espelho. The various self-listening behaviours are shown to 
have  ontological  significance  through  their  expression  in  the  author's  individual 
installation projects. 
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